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* NOTICES * 

JPO and NCIPI are not responsible for any 
daznages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] V configuration which elongation and the arm of a top Norikazu pair make from the tip of the 
attachment base attached in an object, the arm of the pair extended from this attachment base to a 2-way, 
and the arm of this pair outward, respectively - receiving ~ parallel or the return section which extends 
caudad - since - the stud characterized by becoming. 

[Claim 2] The die length of the above-mentioned retum section is a stud according to claim 1 which is 
30 - 70% of the die length of the above-mentioned arm. 

[Claim 3] For the include angle between the arms of a top Norikazu pair, an include angle [ as opposed 
to each arm of nothing and the above-mentioned retum section for 40 - 80 degrees ] is a stud according 
to claim 1 or 2 which is 40 - 80 degrees. 

[Claim 4] It is the lance pipe which is prepared in the outside surface of rodding and this rodding, and 
has a wrap castable-refractory enveloping layer for a stud according to claim 1 to 3 and this rodding 
outside surface, and is characterized by arranging the above-mentioned stud in the above-mentioned 
castable-refractory enveloping layer. 

[Claim 5] the plurality of the above-mentioned stud - the cross-section top of 1 of the above-mentioned 
rodding - setting - a core [ shaft / of the above-mentioned rodding ] ~ a radial - and the lance pipe 
according to claim 4 currently arranged at equal intervals. 

[Claim 6] The number of the above-mentioned stud arranged on the 1 cross section of the above- 
mentioned rodding is a lance pipe according to claim 5 which is 2, 3, or 4. 
[Claim 7] These studs are lance pipes according to claim 4 to 6 currently arranged up and down 
mutually with [ the above-mentioned stud is equipped with the perpendicular arrangement mold stud 
prepared in the posture in which the flat surface formed from the arm of the above-mentioned pair 
becomes perpendicular to the shaft of the above-mentioned rodding, and the parallel arrangement mold 
stud prepared in the posture in which the above-mentioned flat surface becomes parallel to the shaft of 
the above-mentioned rodding, and ] predetermined spacing. 

[Claim 8] The lance pipe according to claim 7 with which the above-mentioned perpendicular 
arrangement mold stud and the above-mentioned parallel arrangement mold stud are arranged by turns, 
and this arranged unit is repeated further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a stud and a lance pipe. Furthermore, if it says in detail, 
it is related with the stud which can prevent exfoliation of the castable-refractory covering section, and 
omission effectively, and the lance pipe which used the stud. 
[0002] 

[Description of the Prior Art] Conventionally, in constructing castables refractory, such as refractory 
material, on the front face of the structures, such as an outer steel shell, it originates in the difference of 
the coefficient of thermal expansion of an outer steel shell and a castable-refractory enveloping layer 
(enveloping layer), and a crack occurs in a castable-refractory enveloping layer. Therefore, in order to 
prevent exfoliation of a castable-refractory enveloping layer, and omission, the stud of V typeface or a Y 
shape was prepared in the front face of the outer steel shell structure. 

[0003] This stud is welded to the front face of for example, lance pipe rodding, and holds the covering 
refractories (castable-refractory enveloping layer) which are surface layers. Here, a lance pipe is the 
product of the shape of refinement processing of stirring of the molten iron for iron manufacture, or 
molten steel and desulfurization, dephosphorization, a silica removal, etc., and a pipe with the discharge 
opening for being further used for a quality governing or temperature control, and blowing gas and 
powder. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the stud of V typeface or a Y shape, the 
castable-refractory enveloping layer of the large range cannot fully be held about a longitudinal 
direction. Moreover, since this point was covered, allotting many studs to the front face of the outer steel 
shell structure was performed, but in the case of a lance pipe, when the stud was made [ many ], there 
was a trouble of it becoming impossible to fully fill up a castable-refractory enveloping layer. Then, the 
method of holding a castable-refractory enveloping layer to rodding firmly by few studs was searched 
for. 

[0005] This invention is made in view of the above-mentioned viewpoint, and aims at offering the stud 
which can prevent exfoliation of a castable-refractory enveloping layer, and omission effectively, and 
the lance pipe which used the stud. 
[0006] 

[Means for Solving the Problem] V configuration to which elongation and the arm of a top Norikazu 
pair make the stud of**** 1 invention from the tip of the attachment base attached in an object, the arm 
of the pair extended from this attachment base to a 2-way, and the arm of this pair outward, respectively 
— receiving - parallel or the retum section which extends caudad ~ since — it is characterized by 
becoming. The die length of the above-mentioned retum section shall be 30 - 70% of the die length 
(preferably 40 - 60%) of the above-mentioned arm, as shown in the 2nd invention. Moreover, as the 
include angle between the arms of the above-mentioned pair is shown in the 3rd invention, the include 
angle of the above-mentioned retum section can be made into 40 - 80 degrees (preferably 45 - 75 
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degrees, more preferably 50 - 60 degrees) 40 to 80 degrees (preferably 45 - 75 degrees, more preferably 
50-60 degrees). 

[0007] The lance pipe of this invention is prepared in the outside surface of rodding and this rodding, 
and it is characterized by having a wrap castable-refractory enveloping layer and arranging the above- 
mentioned stud in the above-mentioned castable-refractory enveloping layer in the stud concerning each 
above-mentioned invention, and this rodding outside surface, it is shown in the 5th invention - as — the 
plurality of the above-mentioned stud — the 1 cross-section top of the above-mentioned rodding — 
setting - a core [ shaft / of the above-mentioned rodding ] - a radial - and it shall be arranged at equal 
intervals Here, it uses for the semantics which contains completely not only a case at equal intervals but 
the thing which is arranged at abbreviation regular intervals and acquires this effectiveness with "regular 
intervals." Moreover, although especially the number of the above-mentioned stud arranged on the 1 
cross section of the above-mentioned rodding is not limited, as shown in the 6th invention, it is usually 
two pieces, three pieces, or four pieces. 

[0008] The above-mentioned stud shall be equipped with the perpendicular arrangement mold stud 
prepared in the posture in which the flat surface formed from the arm of the above-mentioned pair 
becomes perpendicular to the shaft of the above-mentioned rodding as shown in the 7th invention, and 
the parallel arrangement mold stud prepared in the posture in which this flat surface becomes parallel to 
the shaft of the above-mentioned rodding, and these studs shall be mutually arranged up and down with 
predetermined spacing. Here, a "perpendicular" or "parallel" is used for the semantics not only 
containing when completely perpendicular or parallel, but the thing which is an abbreviation 
perpendicular or abbreviation parallel and acquires this effectiveness. Moreover, as shown in the 7th 
invention, the above-mentioned perpendicular arrangement mold stud and the above-mentioned parallel 
arrangement mold stud shall be arranged by turns, and this arranged unit (unit) shall be repeated fiirther. 
This number of repeats is variously chosen by the die length of a lance pipe, vertical spacing of a stud 
which adjoins up and down. Moreover, although this vertical spacing (pitch) changes with the number of 
studs arranged in the 1 cross section, when this number of studs is two pieces, 60- 120mm (preferably 
80- 100mm) and four cases can set this vertical spacing to 120-200mm (preferably 130- 170mm). 
[0009] 

[Embodiment of the Invention] Hereafter, an example explains this invention in detail. 
The stud 1 (size; about about 3-7mm) of configuration this example of an example 1 (1) stud consists of 
the V character configuration section 1 1 and the retum sections 12a and 12b, as shown in drawing 1 and 
drawing 2 . This V character configuration section 1 1 consists of arms (die length; about 90mm) 11a and 
1 lb of a pair, and the include angle between this arm is about 60 degrees, these retum sections (die 
length; about 30mm) 12a and 12b - the tip of Arms 1 la and 1 lb - and it is formed as bent below. And 
these cuff include angles alpha 1 and alpha2 are about 60 degrees to Arms 1 la and 1 lb, respectively. 
And the comer which each arms 1 la and 1 lb have connected is the attachment base 13, and in case this 
stud 1 is attached in the outside surface of the rodding 2 of a lance pipe etc., this attachment base 13 is 
welded to an object (refer to drawing 2 ). 

[0010] (2) the stud 1 which the lance pipe of configuration this example of a lance pipe showed the 
cylindrical object (die length of about 7500-7600mm, about 300-360mm of appearances) as a whole as 
shown in drawing 5 , and was prepared in rodding 2 and a rodding front face, and the outside surface of 
rodding 2 - the wrap castable-refractory enveloping layer 3 - since — it becomes. And the delivery 4 
extended to the front-face side of the castable-refractory enveloping layer 3 is formed near [ tip ] 
rodding 2. 

[001 1] Rodding 2 (the outer diameter of 70-80mm, thickness;mm [ about 18-20 ], die length of about 
7400-7500mm) is arranged in the core of a lance pipe. And two discharge openings 4 are horizontally 
formed in this tip side, and the flange 5 is formed in the other end side. 

[0012] Welding arrangement of the two studs 1 A and IB is carried out on the front face of rodding 2 at 
equal intervals so that it may counter mutually on the 1 cross section of rodding 2 (refer to drawing 2 ). 
And the perpendicular arrangement mold stud prepared in the posture in which V configuration flat 
surface in which each stud is formed from the arms 1 la and 1 lb of a pair becomes perpendicular to the 
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shaft of rodding 2 as shown in drawing 5 [(1) of 1 A, IB, and drawing 5 ], On the other hand, the 
perpendicular arrangement mold stud formed in the location rotated 90 degrees [(2) of IA\ IB', and 
drawing 5 ], the same axle - receiving — parallel — arranging - having had - parallel -- arrangement - 
a mold a stud - [-- one - A - " - one -- B - " - drawing 5 (- three -) -] - this - receiving - 90 - 
- a degree - rotating - having made a location — forming — having had — parallel — arrangement - a 
mold - a stud - [- one - A " - ' - one -- B " * - drawing 5 - (- four -) -] - a top - from - 
sequential - an array ~ carrying out - making ~ these ~ one unit ~ having carried out . This one unit 
(unit) was repeated successively and made to arrange further caudad. In addition, vertical spacing of 
each stud is about about 75- 100mm. Moreover, as shown in drawing 5 , the stud by the side of the lower 
part arranged may finish it as the repeat of this one unit, and may be ended in the state of the array of (1) 
shown in drawing 5 , (2), or (3). 

[0013] The above-mentioned castable-refractory enveloping layer 3 consisted of refractories made from 
a ceramic, and has covered rodding 2. Although it will not be limited especially if this ingredient is a 
heat-resistant thing, alumina-silica system low cement castable refractory etc. is usually used. 
[0014] (3) In the effectiveness book lance pipe of an example, since it has the stud which retums with an 
arm and possesses the section, even if a crack goes into a castable-refractory enveloping layer by the 
difference in the coefficient of thermal expansion of rodding and a castable-refractory enveloping layer 
etc., a castable-refractory enveloping layer can be effectively held to a rodding outside surface. 
Therefore, even if a crack etc. arises in this castable-refractory enveloping layer, it does not drop out or 
decreases. And how into which the number of studs can be reduced as a whole, the elongation of the die- 
length direction of rodding is eased in the castable-refractory covering section, a degree of freedom is 
given to, and a crack goes is lessened as a result. Moreover, the die length of the return section does not 
become a failure at the time of constructing a castable-refractory enveloping layer, either, while fully 
being able to prevent omission of a castable-refractory enveloping layer for about 30% of the die length 
of an arm, and moderate die length. 

[0015] Moreover, since the V character include angle and the retum include angle are suitable, while 
being able to hold the castable-refractory enveloping layer of the range large about a longitudinal 
direction, the thermal expansion of the stud itself and the dimensional change by contraction can be 
moderately made small, and breakage of a castable-refractory enveloping layer etc. can be prevented 
also from this point. Furthermore, since it also has the array which was equipped with the perpendicular 
arrangement mold stud and the parallel arrangement mold stud, and this shifted 90 degrees mutually, a 
castable-refractory enveloping layer can be held as a whole very equally, therefore the number of studs 
can also be reduced more efficiently. That is, a perpendicular arrangement mold stud has effectiveness 
in crack control of the lengthwise direction of a castable-refractory enveloping layer, and an parallel 
arrangement mold stud has effectiveness in control of a drum crack to the lance of the above-mentioned 
castable-refractory enveloping layer. The crack of a castable-refractory enveloping layer was able to be 
lessened by arranging this by tums. 

[0016] Moreover, this lance pipe was used for desulfurization processing of molten steel, and, as for the 
Ufe of the lance pipe by this example, an average of 18 charges and 50% of improvement in durable 
were actually shown to the conventional lance pipe which attached the V character mold stud being 
average-life- time 12 charge. Moreover, the cause of the cast away of the conventional lance pipe was for 
molten steel to invade to rodding and to tear rodding by development of the drum crack of a castable- 
refractory enveloping layer. On the other hand, the cause of the cast away of the lance pipe by this 
example serves as stop used, when the lance pipe outer diameter became thin by the erosion of the 
castable-refractory enveloping layer instead of a drum crack. 

[0017] the studs lA, IB, IC, and ID the number of the stud (thing of the same structure as what was 
used in the example 1) arranged on the 1 cross section of rodding is four pieces (1 A, IB, IC, ID), and is 
[ studs ] these four pieces as example 2 this example is shown in drawing 3 - a radial - and it is 
arranged at equal intervals. And the perpendicular arrangement mold stud prepared in the posture in 
which V configuration flat surface formed from the arm of a pair becomes perpendicular to the shaft of 
rodding 2 as shown in drawing 6 [(1) of 1 A, IB, IC, ID, and drawing 6 R> 6], the same axle - 
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receiving - parallel - arranging - having had - parallel - arrangement - a mold ~ a stud - [- one - A 
- ' - one - B - ' " one - C - * - one - D - * - drawing 6 - R - > - six - (- two -) -] - a top - 
from - sequential -- an array -- carrying out -- making - these - one unit — having carried out . This 
one unit was repeated successively and made to arrange further caudad. Moreover, you may end, where 
the array condition of (1) is further added after a repetition of this one unit, and the stud by the side of 
the lower part arranged may be ended in the state of the array of (2), as shown in drawing 6 R> 6. In 
addition, vertical spacing of each stud is made more greatly than the case of an example 1, and is 
especially about 150mm about 130- 160mm. In addition, the same thing as an example 1 was used for a 
castable-refractory enveloping layer and rodding. 

[0018] In this lance pipe, since four-piece regular intervals are made to arrange a predetermined stud in 
the same cross section, a castable-refractory enveloping layer can be held to a rodding outside surface 
much more efficiently. Therefore, omission of a castable-refractory enveloping layer can be prevented 
further, therefore the number of studs can also be reduced further. 

[0019] In addition, this invention is not restricted to what is shown in said example, but can be made 
into the mode variously changed according to the purpose and the application. That is, it returns to the 
include angle between the die length of the magnitude in the whole stud configuration, an arm, and the 
return section, and the arm of a pair and the include angle of the return section, and a list with an arm, 
and various die-length ratios of the section etc. can be chosen. Furthermore, the arm of a stud can also be 
made into the things 12c and 12d which extend in parallel as shown not only when bending caudad to V 
configuration which an arm makes, but in drawing 4 . 

[0020] Furthermore, in the above-mentioned example 1 (inside of the 1 cross section two stud types), 
although one unit (unit) consists of sequential arrangement of (1) perpendicular arrangement mold stud, 
(2) perpendicular arrangement mold stud, (3) parallel arrangement mold stud, and (4) parallel 
arrangement mold stud It is good also as sequential arrangement of not only this arrangement approach 
but for example, (1) perpendicular arrangement mold stud, (2) parallel arrangement mold stud, (3) 
perpendicular arrangement mold stud, and (4) parallel arrangement mold stud, and good also as other 
combination. Moreover, it may shift every 45 degrees (or 30 etc. degrees etc.), may arrange caudad, and 
you may arrange spirally. Furthermore, in the above-mentioned example 2 (inside of the 1 cross section 
four stud types), although one unit (unit) consists of sequential arrangement of (1) perpendicular 
arrangement mold stud and (2) parallel arrangement mold stud It is good also as for example, not only 
this arrangement approach but (1) parallel arrangement mold stud, and a (2) perpendicular arrangement 
mold stud, and (1) It is good also as sequential arrangement of a perpendicular arrangement mold stud, 
(2) perpendicular arrangement mold stud, (3) parallel arrangement mold stud, and (4) parallel 
arrangement mold stud, and good also as other combination. Moreover, it may shift every 45 degrees (or 
30 etc. degrees etc.), may arrange caudad, and you may arrange spirally. Furthermore, what arranged 
three studs can be arranged like the above in the 1 cross section, and various arrays can also be carried 
out. 

[0021] Moreover, as shown in drawing 7 , the rib 21 should be formed in the cylinder side face of 
rodding 2. although especially the number of these ribs is not limited, it is shown in this drawing - as ~ 
a radial - and it is desirable to consider as four pieces arranged at equal intervals. For arrangement of 
this rib, flexural rigidity becomes high and it can lessen that a crack goes into a castable-refractory 
enveloping layer by the bending deformation by the heat of a lance pipe. 
[0022] 

[Effect of the Invention] According to the lance pipe of this invention, even if a crack goes into a 
castable-refractory enveloping layer by the difference in the coefficient of thermal expansion of rodding 
and a castable-refractory enveloping layer etc., a castable-refractory enveloping layer can be effectively 
held to a rodding outside surface. Therefore, even if a crack etc. arises in this castable-refractory 
enveloping layer, it does not drop out, or decreases or the number of studs can be reduced as a whole. 
Moreover, while the die length of the retum section can fully prevent omission of a castable-refractory 
enveloping layer in invention of the moderate range to the die length of an arm, it does not become a 
failure at the time of constructing a castable-refractory enveloping layer, either. Furthermore, according 
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to invention of the lance pipe equipped with the perpendicular arrangement mold stud and the parallel 
array train stud by turns, a castable-refractory enveloping layer can be held as a whole very equally, 
therefore the number of studs can also be reduced. If each stud of this invention is used, it will be the 
very useful thing which can offer a lance pipe equipped with the outstanding effectiveness the account 
of a top. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/15/05 



